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pOflCTBO n03«QnsCT nOUHCSm HHC^p- 

MflH^OHHyK) Momocrbi BaA»Kuom h ynpo- 
CTHTB TeiHononno npofOBOACTBa 3a cw toro, 
TTO MOJieKynapmcft bocbtcav loutwpMamiH 
BunoimcR 83 oocffHacsoiB c aioKopasMepBOd 
crpyKiypoft r Rsaecea ea AonojxHirrej^dkHKft 
ciofl Hocarrcju sap^noB c BJiorrpoaRO-BOBBoft 

OpOBOffKMOCTBlO, MTO umoJi^ct SanBCUBattt B 

omruBanv BBt^pMafioaa a qh^pobom htib 
aBanoED-jpscivcxBOH avqe. 2- an. 
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UsodpercfBe OTBoaiTCfl k Biracaimjaaoa 
cBEKe H Moxer 6ux% ucnanbsouBO s 
saaoMBaaiomHX ycrpoflcnax 3BM, 9 paapa^ 
6orTxe CRcrcM accor^atHiawc aamnamaioaziDC 
ycTpoftcn, roTflatme 6aHKoft AaaBiac c npSMUM. 



B sacTOsmee speica KcnojibsosaaBe nojiy- 

OpOBOnBRKOBOft TOOKUIOnni B cSjOCVi KfOCpO* 

aAesrposEsSv msfisss 3ass;pQss»r 
ycrpodm orpaHBHem TeM» w> BMcer oipa* 
HHHeiiRyio tumnaum ananpoBba, 6onunoe 
TcwioweaeBiie b cnozBocTb DpoBSBomcraa 

Ceft^aC BSfit RBTCHCBBBUd nOHCK BOB&Dt 

QpMKmmoa <fy>nQ(BOUBpoBainui ■ opoHSBoacr-' 
Ba aAcrrppBRUi ycrpoAcxa c aoionuoBaBHeM 
cyaepMOjxexyiuipiiux ascaMfiAcA, xapaKrepasy- 
fooDRCjr CBOHMB MaoiAfx paaMepaMK, paauo* 
oSpaucM 4opM B KQTOpue noa BOsaeGcnBeM 
ouieKTpiniecicoip, MamBTBoro noneft u;ib cie- 

TOBOfD od/iy^CBBB BaMCHJDDT CBOB anUCTpOC^* 

sBscecKHc ami oimneacBe xapacrepMcnuat. 

' 3tot txQzmn QTKpfaOfie? aepcacxraBM 
anoaioui ajierrpoHBux ycrpoftcni BOBoro 
noKoneBux, ocHOBaHBia Ba sobux HezaBBOMax 
xpaaeBoa *b npco6pa3oiBaa3U BBi^picaaBB a 
aoA|6ope ooarnercnyxniDiz Matcpaanoa. Ycr- 
poftcn, KOTopue Moryr odnaAarb (Sonee 
Bucokofl iuaTO0CTM9 aacMeaiOB* npgcfoA 
T«c8dnore<A R buookoA Baa&Kaaenao. 

ifaBecnia opraRraacoe saooMRBanm 
ycrpoficno^ ooAepmiee aanoHBBanmyn nar- 
pK^]jr aa opnairMcDM KOMiiayHAe, ffeiampv 
aapecBuft Aean^patop, peracrp mbcxh. 3«ixq^ 
MianiQiias Matpszta. BMcer ' mmtoioftayn 
crpynypy (31. UengcTaTKOM aehboto ycrpoA- 
cm aajuma onuRBOcra ■ rpoMOSffKom 
sanoMBaaanneA Marinnai m CBMoro ycrpoftcTBa, 
970 Bocuca cymecTBeaBO opa BSforoajieHBB b 
3KCixnyaTaianL C/ioamoGra ■ TpoMosoicom 
o6ycnoau'ieau vbh^ m BBcaca hobuS aneMort 
•.peracrp macaik 

Haafiaoea ^asasau x saaajiaeuoMy aaasr- 
eicfl BasoMBBBiomBa ycTpoftcno hb opraavio- 
cxoft. ocaoBC« cocroamee aa acrWBBa 
QBtaBBii^ BffpecBux xaxm CX. Y - a^peca), 
AerocxoVi B unoianaionidl Marpumi. 3aao- 
MBaaxmsEdl aocMevt MaipaaoB CKfoar Bf 
jptaBCKTpBRecam ocBoaaBBB, aa aovopoe 
■ HaHfirrww aaa BaaBMBo ncptUBinDcyAapBaa 
GAOB opoaonBBKoa CO cRoeM MonoeyjiapBOfO 
BOCBTou BH^pMaaBx utoKBy asam a aaaoBh- 
Huft caoft (4]. Gooft MoaeaTJupHOio Boaneaa 
BB^piiAKBB. Bunounev aa opraBoqecKOft 
aByxnMBQBCBraoA caetaax- oaBOisienBHo* . 
BooctaBOBareaBBoft napu cowassasA^ laxat 
tax (^ppoocB ^wpponeBByw, opamflpoaaB- 



nepncaaHKyAapao. ABajieai pH se d OMy 
cnoK}. Upooecc aazxacB ocbobbh oa aaaeBBH 

TyBHCnHpOBaBHB (41. 

B BSBccraoM ycTpoficrae. opoitccc bbiibcb 
B crapaHBa Bsi^pMaiQni npoapcoioir Bocpqi- 
CT801C ancjcTpaHCCKoio aana, a cwncBaaBe 
onrmecxiiM cn oco6o M i <no cymtcraeRBO yc* 
Aoaosan MezaBMSM QOBaiuioaB|ioaaaaA» ooa- 
Twy pasMcpu sanoMKBaawiero ane^teBra a ero 
Hsi^pwasuEOBssas nsorficcn npa rex ?se 
TomuAnsHecxnx paaMepax HmnrnktmSi paa* 
Boaaa oopcawfiAserca onrBqeoaiM ycrpofftcnoM,* 
T. e. aaJiBBdbBee -ooBinseaBe iviqtboctb 
aanotcHHanmKx aaeMsaroa acaoaMoxHo. Kpo- 
Me toro, ourHMCLRjoe c^ivmBaaBe Taxxe 
CBBSKaer Baaearaocr^ pa6oni sanoicBBajonicro 
satueaiz BcreQCTBRft CAQacBocni qosbiqiohb* 
poaaaRB oxrrBHeacoro jiyqa. 

3aAB^eA asodpercfiHa aanaerca noaumoiBe 
aa4»pMaiUfOBRoft imoTBocra aanoMBEonaiero 
SJieMeRia, jraaumeBHa RaAcxBocm ero pa^oru 
K apocnna mnrrouieaiur^ 

nocraajicHBaa saABwi pemaerca tcm,. to 
MoaexyjiflpKMd sanoMwiwioimri^ aneKear, co* 
Aepxanvft; ARaaeBi]uraecaoe ocBOBame, aa 
aaTopo& BBscccBU Aaa FfflHiwiffj oBpzEMoncy* 
aapauz cnoa opobqabbkob 00 cnocM lameKy- 
napBora 'aocBTCAa vaih^Maam. umay mm 
B aaoaxBuft caoft« aa mwmik asatk npoaoa- 
BBKoa BBBCcea ApnnffHaiCAMadI ciisft nxKre- 
Aa aapaAoa c aaearpoHBo^HOBBoft 
apOBQnpDioGXfca>- c pacaA/RoaaaBioc sa aeia 
cnocM uoaBKyBapBDio Bocavaas HBi^pMa!xas» 
BunoaBCBaoto as coooncRaft c BasxopasMcp* 
BoA crpyaxypcri^ Aaaqpnao asHeBaioxzmM a 
pa6(neM ABanasoaa ^xpoaqn^BMocnb c saaacBKi 
QBD^pOBofi ana aaanonHPRKpcnaDft aai^opKa- 



OTAffiBTejibKKDM <ft Dpotonou ffpBaaaxBMB 
aaaacTca: Baaeceaaa Aono^BTCJibBoro cnoa, 
aoomiik aap^Aoa c anocripoBBo-BOBaaft opo* 
BQAiococTBRi; Moaaeyaapeaift wxmtah aa^p- 
MBURB, pacnoAoaceBBUft m cnoe Bocarejia 
aapaffoav BBmoaasa aa oocABBeaaa c bbskch 
paauepaorft crpycrypoA, Aacxpereo Baueaaa^- 
miM a pa^cneM ABasaaoae npoBQABMOcra c 
3anaa.» luntooBoft aaa aaajior^-ipacpcTBoft 
BBi^pMaxQni* 

nbaoc 00 aareBTROft a asy^Bo-reiBBHe- 
onoc BCioaaaxaM aai^pMaiuai. aaanas ypoa- 
aa Ttxaaax ae BuaaaA ycrpoilcrra, 

MB cya^pecaeBaBiM itpBsaaaaif. R OoaoaAaraaz 
c otBRWTcnaBUMH opRSBBKB^ aannaeBcoTD 
aaofipeveaaai odccnevaaiooiaMa AOCricacRae 
TcnawRoro peayaaiaia. Cncnpaareabao, sa- 
aaaaeMoe a3o6pmaaa CDonanciayer rpedoaa* 
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HKio ''HOBH3K0&'' 8 "HaofipcTawaacMA ypo- 

Mcnojiioouiuie a KonexyAspiioic 3anoMii- 
uaiomeM ajieMcirre Toaancaaix coopmcRBft c 
HMSKopasMepHoft crpyxrypoft oGyonnuieBo tcm, 
VTO coeaKBeiDur c BHSKopasMepaoft crpyKrypoft 
xapacrepmyioncfl anerrpoRRoS crpyrrTpuoA 
HeycfotaBOCTW u tm BOSfl^ciBBew Kpann 
Hecxora aAexrpmecKoio aoju npoBcxamur 
o6pahiMoe anmpomo-criiyicTypRoe npeo6pa* 
aoaatiBe. diierrpoRao-CTpyvcypBoe iipeo6pU6- 
BaRHe noff AeftcnaeM anexTpnam noiu 
opoBcxQaBT sa CHtr nqwsoca sapana as oioa 

C SAeKTpOBHO-BCmBOd OpOBOOBMOCTftttr npHBO- 

Atnaero k cyxuccracHHOMy HSMeaeoRB) aposo- 
AKMocra Moncjcyjiapuoft cHCTeMu: nepexon 

OBaACKTpRK-MCTaJUl lUR DOJiynpotoiODnc 

Ha (tar, 1 npeacraajicsa cxcms nooepetc* 
noro paspeaa MoaeKyjupaoro sanomuiaioiiiero • 

3iieMeirra. 

SanoMRBaioDQcfi ojieuear conepxtrr aio- 
vierrpH^ecxoe ocBOBaaae !• aa Koropoe. 
HaueccB aioA npoacuiKidcoB 2. aoaepx jcaroporo 
NaaeceB aonoARureTObaufl ABacpeimiS c/ioA 
HocuTcnefi sapaaa c d^ucrpoaBo-aoBHoft npo- 
BoiiQiMOCTbio, BaflpKMep, UNbS^. CaoA mojic* 
KyjqipHoro Bocaitiui imtiopuaiun 4^ ' 
pacnoAQxeHBuft aa cnoar noarvtnM aapana, 
BunonKeB us opneanipoBaBHoro coeOBBanui c 
KiOKopaaMepEioft crpycrypofti aaapBHep, 
TerpaqBaaxBRQiBBMeTaBa (TSNG), Ciiik npo* 
BOABncos 5 HaHBCOFt opToroBaabBO caoio 
apoaoABncoB- 2. Iloaepae crpycrypu Btmomiea 
saaDmndk cnoft ^ 

SanoM HHaaiumi aaeMeirr pa6QtaeT tnesy^ 
\owam o6pa30ic Hibb aanncB mnmcxoft **r 
Ha apoaooBBKa 2 a 4| Boroptie aajincnca X 
K Y aApecauH ^nowimaionneft KaTpaoUt 
noAamsr BMnyjMHpe . HaopaxeRae Ens.* 
npeaunaauaee noporoBoe . kaiipaxeBac Eno^^ . 
KOTopoe olipaiaiaeitca .xosDcpeTSkfltf cocraaoM 
RcnoAbaycMUx cocnfosasdk, Uoojtt sajmaaa^ 
loaiefo aACKTpiraecxdro KKny/bca coopbrKaae- 
BBC Bano MBiuaweiu dACMCHra nepexQABt r9 
BucosooKBore cocToaBBs a RBdKOOMBoe. ripB 
cmwuuatm Bsi^opMaipni aa.Te xe aapecaiu 
npoBoaaan ooAaeica KoarpaabBoe sanpaze- 
ftae^Ect.* no BCianHae. Meause Bnop^* no 
aemriBBe aporennaara toaa moxro tjam o. 
cocToaaaa: jammaaaiomero aneMeaia: bb3k»- 
OKBoe GocroaaHft • npa iaaaca aofa^eocofl 
T, ana auooieooMsoe cocroaaBC • apa aanaca 
AonnccKiiro *0*« rub at8a6opor« npa crapaBBOB 
BBi^pMBioni aa eoarwctmjmm nuaom X 
' R Y noaams BMnyaaane aanpaRcam Ebr.'. 
Cdai B en nt yB)Mag iparpaioa pafaw aasoMB- 
Raomero aneMCRra' npaimajxcRa aa ct>Br. 2.- 

ripoaecc aanncH aaer aa mer TOfo» vro a 
MOAcacywipBoll crctcm^ C RBSKOpaBMepBOft 
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crpyKTvpaoft noux BoaBeftcraaeM opBaaoKeaaorO' 
HaapaxeBRB opoHCx^wrt RSMeReaae aneicTpQa- 
Boro pacnpaaeaeHaa b nepexoi 'Ba cocraaaaa 
c HRsxoft npoaoKBMOcrfaio a cocibaaaa c 
BucoKoil npoaQARKOcruo ManeayAapaoA cam* 

KoAUMCLiaeBBue xapaBTepacmni rcxq^bck 
to a KOBoiBQro oocTMonu saiKcar or bbas: 
acnoAbaycKuc ooanaBCBBft b creneacB bq9a^ 
craaa aa bhx, Saaaaaa apcMa a aciiRviBy 
AeflctsHB aAeicrpaHccxbio nouis mosseo dqji- 
}rusn saAaanoe ^Ha^ieaae apoaoARMOCnr, r.e. 
saAaBaa apckta b csuiy Bosofi&msia^ noAaaaa 
onpeacjieaayio aeninaiHy aapaAa Moacao ao/i- 
ymrtb saAaaaoe BaMeaaBae npoaozpiicocTR. 
HsMcpaa cooraCTcrayiomea conpoTRaAcaae 
MoacBo nwiymm aa^pMauBio a UHitvpoaoM 
Bju aRaaon>'aB(tipoaoM bkac; ^tto a caonr 
ouepeaa yaejiKnaBaer an^pManEoaayMy xum* 
uccTh Ba eARHHT^ noBepxaocTB. 

PcayjaraTtii irpoaepKR paJSom omiTBoio 
o6pa3c^i noxasamt, mto bps paaamRux 
3Ba«ieauax E»a. a BpeMeaa aoanellcnaar 
MesBcrcB npovoaaMom cnoa aocBtena aa^p* 
MaoHB^ T.e. BAep CTatfRaaaaa tanacb aaitop- 
Maivra & UB^poBOM Bjxa aBaaoTD-ffaaqpevaou 

BBQCU 

CwuaaBBe Ba^pMaam apoaqcQaam 
nyrcM aaMepeaaa conponiBJteaaa asBCCxaiDsB 
MeiqAaM& 

CTapaaae apoaaaanarcB noma<<dl aa aano- 
MHHaionari l wtusa^ ancKipa^ecKoco aona 
odpflrraoft oonapaocnL 

BuBonaeaRfr saRassesfcrc ^f&icsyAspsoru 
aaitOKBaaioBien} aneMeara, a aaAe'cowaaKa 
a aeM coba. as cocAtfueiiaa c HaaicopaauepBoA 
cipywypo* a enoa c aAenrpaaao-BORRoA 
opoBOABMocrua oosaoAaen 

1. noafKBT» Bai^pMauHoaayB)' n jio rapcn i 
sanoMBaaamtm' yctpoficraa ao cpaaHeHaxk c 
nonycpoJKMprHynBoft Texaonpraefl: , B zAy^&e^ 
MoaeicyjiapBOtk texHoaonbi oaoowU aakaMae* .. 
Maa QARBM aaebcearou aaMaia paaaa (A 
ffiapaaa qpoBoadnnca>, a to Bpeua xax aa's 
cmnynposoABHseoBOfi TC iaoAoraa coorTBercray^ 
loaxBft dACMcar aaaaMaer wionvAb okoao 30 

- 100 A . HsMBiua aeaaMBay Eaaai a apem 
BoaaeRctaaa aa cnoft aocaieKa aai^pMaaBa 
noAywoT aanaca a. QiitfpoBOM aaa aaaaoro- 
ABCxperaoijt aaaCi Boaee loro, a ManexyiiapBoft 
TexaojBBnn uoaoao Aen^ odyaucnam caan- 
aa^ayio- cipyKxypy-i aepexium k U8orocAQ&- 
RUM aaaoMRBaBBonc ycFpoftcraau; 

2. TaxDC Buaonaeaaa aaooMaaaauiim aaeMeii- 
Ya aosaonaer itoaucaTv aaaeacBocn paSotu a 
yspoenm ero aaraToaAeaae a aKauiyar&KRRsu 

Haaeacaom aAoceata BaMara, ocaoaaBaaa 
aa MoaeicyAapaoM opaaaana, oapeacAaefrca, c 
QABoA Cfopoau apocToft TexBOAoracft aararoa* 



{ 
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ACHxa. TTpoQcce c6opia( perAaMcarKpycTCt. 

OnpCQCAeBUUMK <tR3RIC0*XWai^eC»O<R yCAOBR* 

flMB ataresat ^rra npeqonpcncAaer opocTor y 

MOACKyAapBux ofipaaoaaBBfr b cacqoutcouio, 
npoBBiieHiui ^BSiraciaix siMkktob, onpeneaa*- 
vDOoc wweinifr saaoimtaBSfl,. 

C opyroft cropoau, m^uwamt KGdnnieciBo 
MaffeicyjupBux aBcaMfinefl, miommqnffg Mex- 
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Ay AByMa opioraBan»Binni opoMiBneaMB 
»«H«ro«patHO Ay^jmpyior apyr Apyrai. KpoMo 
Toto« laaoMBaav&Dift WMeat opocr' a 
9JCCii2iyaTaiogr, tw vax oo anHmc 8 xeu ate 
opoBonBBxaM npoaesosQir mmcaaHBe, aanm 
a cntpaaae aa^iopicaiaift. 

SaaajueMoe inotfpmBRe irpeajiaaHatieHo 
Ana acnoAUoaaaiQi a aBPncaitTaibBOft tcxaa- 
ae. 



OOPNCyJIA HSOBPETEHHfl 



3aaoHBBa»mHdf ajieu^^ as^epaR&mafi Qt>- 
cieAPBffT&ibBo pacnoaoseHBue AB3aexTpH<ie* 
cxoe ocBoaaaiie h npoaoABHKii sepaofl rpyram, 
npofiOARBKR mpoft rpyonxu, oproroaaauiua 
flpoBQSHHxaM nepaoft rpyixnu, aaooKKRaasasHft' 
oxod, saxQimacft cnod, omjmnatQMinitcM tm^ 
«no coaepacRT caofl aocarejia 3apaAa c 
SAcnpoRao-aoBBoft opoBOABMomo* aanoMa* 



aajomsd CAC^ nhniojmm aa oowReaaa c 
BBaKopaauepHoft crpycrypoft a aafieceH aa 
aHacBX)8> noaqouocTa npoaoAHBXoa aropoik 
rpymniv aa npoaoABBaax nepaoA- rpyonu 
ooaxcQOBaresftBO pacooaoa:eHU cnoA KDCBToaii 
Xkpam c aaenpoasD-BOBBoft npoBOABKoman 
npoBQAfDEQCEi »ropoft- FpymiK B saotBnacft caioft. 




noAnBasoe 
BHHHmi, Per. JIP 0407:Z0 
113&34> rcn, Mocaaat. Paymacaa ua6wi/5 

U1S7% Moama, BepezaoBCcaa Ra&, 24 cip; 2; 
ITpoBBBOAcneBKoe npeanpHsnm «naran» 



(12) Description of the Invention ^ ] 

(56) US Patent #3833894, G IIC 13/00, 1974 

(54) Memory Element 

(57) The invention relates to the computing technology and can be used in memory 
devices of computers, in the development of associative memory systems. The device 
enables increase in information density, improvement in reliability, and simplification of 
the by inaldng the molecular data carrier out of a compound 
with a HSI^^^^^Bf^^^^^!^^ structure and applying it to an additional layer of 
the charge carrier with electron-ion conductance, which allows reading and writing 
information in digital or analogue-discreet form. (Fig. 2) 

The invention relates to the computing technology and can be used in memory devices of 
computers, in the development of associative memory systems, in development of data 
banks with direct access, in development of a new generation of audio/video devices. 

In the present time, the use of semiconductor technologies in microelectronics and in 
development of electronic devices is limited because of the limited electron mobility, 
large heat generation, and significant manufacturing complexity, [1,2] 

Presently, many organizations are involved in major research of the new principles of 
functioning and manufacturing of electronic devices that use super-molecular assemblies, 
characterized by their small size, diversity of shapes, and by their ability to change then- 
electrical or optical characteristics in response to electric of magnetic fields or 
illumination. 

Tnis approach opens the path to the development of a new generation of electronic 
devices based on new materials and on new mechanisms of storing and processing 
information. These devices would have a higher density of electronic components, 
higher reliability and would be based on simpler technology. 

There is a Icnown organic memory device, which contains a memory matrix on an organic 
compound, a detector, an address decoder, and a mask register. The memory matrix has 
a five-layer structure [3]. The deficiency of such a device is the complexity and 
buUdness of the memory matrix and the device itself, which are very significant for 
manufacturing and operating the device. The complexity and bulkmess of the device are 
due to the introduction of the new element - memory matrix. 

The closest device to the current invention is the organic memory device comprising a 
power supply, address buses (X, Y - addresses), detector, and memory matrix. The 
memory element of the memory matrix comprises of a dielectric base, on which two 
layers of conductors are applied perpendicular to each other, a layer of molecular data 
carrier between the conductor layers, followed by a protective layer [4]. The layer of the 
molecular data carrier is made out of an organic two-component system of an oxidizer- 



0) 
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reducer compound pairs, such as 



[ placed orthogonally to the 
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In the device described above, storing and erasing information is done using an electric 
field whereas retrieval of information is done optically, which significantly complicates 
the positioning mechanism. Hence, the size of the memory element and its data density 
are determined by the optical device, and therefore, a further mcrease in density of the 
memory device is impossible. Besides, optical retrieval of information lowers the 
reliability of the memory device as a result of the complexity of precise positioning of the 
light ray. 

The task of the present inventors is increasing data density of the memory element, 
improving its reliability, and simplifying its manufacturing process. 

The given task is solved by adding extra layers to the molecular memory element, 
containing a dielectric base and two orthogonal layers of conductors with a molecular 
data carrier between them and a protective layer. The extra layers, added to the lower 
layer of the conductors, consist of a layer of a charge carrier with an electron-ion 
conductance with ^.Jg yprofar^^^ layer on top of it, made out of 

compounds with a i^^^^^^^^P^^^MI structure. The structure discretely 
changes its conductance in the working range of values as the digital or analogue-discrete 
data is written. 
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The distinctive characteristics of the invention are: application of an additional layer of a 
charge carrier with electron-ion conductance; molecula r data carrier, located on the layer 
of the charge carrier, is made out of a compound with a P^j^^^^^^^^^^^^ 
structure, that discretely changes its conductance in the working range of values as the 
digital or analogue-discrete data is written. 



Our search of patent, scientific and technical mformation sources and the analysis of the 
level of current technologies failed to uncover devices, characterized by the significant 
characteristics of the current invention. Hence, the current invention satisfies the 
reqinreinent of newness and inventiveness. 



Using chemical compounds with a ^^^^^^IMH^ ^^IP structure in the 
i^^^^l^^f S^ Lf!^^ !^^ characteristic structural electron mstability of 

^^^^^^^^^B^^ ^^^MM structures. Hence, in such compounds, reversible 
structural electron transformations take place under the influence of a critical electric 
field. The structural electron transformations take place due to transferring of charge 
firom the layer with electro-ion conductance, which leads to a significant change in 
conductance of tihe molecular system: transformation dielectric-metal or -semiconductor. 

Figure 1 depicts a cross section of the molecular memory device. 

The memory element contains dielectric base (1), to which a layer of conductors (2) is 
applied, on top of which an additional discrete layer of a charge carrier with electron-ion 



conductance, such as LiNbS (3), is applied. A layer of the molecular data carrier (4), 
?PP?l^j.^i?S^l^ charge carrier, made out of a directed compound of a 

ti^^^^PB^IP^^ ^^^l^ structure, e.g. tetracyanogenquinodimethane (TSNG). 
A layer of conductors (5) is applied orthogonally to the conductor layer (2). Protective 
layer (6) is applied on top of the structure. 



The memory element works in the following manner. During storing of information, 
when logical "1" appears on conductors (2, 4), which are the X and Y addresses of the 
memory matrix, a pulse voltage Ewiite is applied, which exceeds threshold voltage 
Ethitshow> which is determined by the composition of the compounds used in the memory 
element. After the recording voltage pulse, the resistance of the memory element goes 
from a high Ohm value to a low Ohm value. During retrieval of information, a testing 
voltage Bread, which is lower than Ethreshow, is applied to the same address conductors. 
The amount of the generated current reveals the state of the memory element - low Ohm 
state reflects a logical "1 whereas a high Ohm value reflects a logical "0** (or the other 
way around, if the system is designed to represent logical "1" with high Ohm values and 
logical "0" with low Ohm values). To erase information, voltage Ecrasc is applied to the 
address conductors. The corresponding diagram of the memory device operation is 
presented in Figure 2. 



The information recordmg P£ggess tekes P|gg£ jggjgj^^ ija electron structure in 
the molecular system of the ^^^^^^^jf^^^^^ l ^ structure under the 
influence of the applied electric voltage, which causes the transformation of the 
molecular structure from the state of low conductance to the state of high conductance. 



The quantitative characteristics of the initial and final state depend of the type of 
compounds used and the electric field used to influence them. By selecting an 
appropriate duration and intensity of the electric field, one can obtain the desired 
conductance value. Hence, by selecting the duration and voltage of the electric pulse, 
one can obtain the desired change in conductance. By measuring the corresponding 
resistance, one can obtain information in digital or analogue-digital form, which in turn 
increases the information density. 

Experiments bn.the^prototype of the invention showed that the conductance of the data . 
carrier layer changes with different Values of Ewnie and the duration of the electrical pulse. 
That is, the experiments show that the recorduig of information in digital or analogue- 
digital mode is happenj^^;. 

Information retrieval takes place by measuring resistance using known methods. 

Erasing of information takes place by the applying an electric field of the reserve polarity 
to the memory element. 



I^EJiy£5JP£l£Sl?!^ invention, in form of the combination of a layer of 

^^^^^^^^^^ ^^^^^ structure and a layer of electron-ion conductance, 
allows to: 



1 , Increase information density of the memory device in comparison to the 
semiconductor technologies, 

In case of the molecular technology, the area of one memory element is (A is 
the width of the conductor), whereas for the semiconductor technology, the area 
of the corresponding element is 30-100 A^. By varying the value of Ewite and the 
duration of the electrical pulse, one stores information in digital or analogue- 
digital form. Moreover, molecular technology easily lends itself to the 
implementation of a sandwich structure and allows for multi-layered memory 
devices. 

2. Improve the reliability of the memory elements and simplify their manufacturing 
and operating. 

The reliability of the memory elements based on the molecular principles is due, 
on one hand, by the simplicity of manufacturing. The assembly process is 
regulated by the specific physical and chemical conditions, which determined the 
simplicity of manufacturing and identicabiess of the produced molecular 
compositions. That guarantees the exhibition of identical physical effects, 
determining the process of data storage and retrieval. 
On the other hand, the large number of molecular assemblies between two 
orthogonal conductors producmg a reliable average effect. Besides, the memory 
elements are simple in operation since storage, retrieval, and erasure of 
information uses the same conductors. 

The current invention is designed for use in computing technologies. 



Design of the Invention 

Memory element, comprising serially laid out dialectic base; conductors fi-om the first 
group of the periodic table; conductors from the second group, orthogonal to the 
conductors of the first group; recording layer; protective layer. The invention is original 
because it contains a layer of a charge carrier w iApIectom-io^^^ a da ta- 

recording layer made out of a compound with a f^^ggj^ ^MSp^^^^^^ 
structure, which is applied to the bottom surface of the carriers of the second ^oup. On 
the caijic5rs of &^ first gfotip. there m serially laid out a layer of charge carrier with 
elefctrdh-ion conductivity, duridrs of ffib' se^ gr6iip, and ihe protective layer. 
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